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AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

|1 . (original) An optically active quaternary ammonium salt, represented by the 
following formula (1a): 




(1 a) 



[wherein R\ R^, R^ R^ R^, R^ R^ R^^ R^\ and R^^ are each independently a 

hydrogen atom, a methyl group, an ethyl group, a straight, branched or cyclic alkyi 
group having 3 to 18 carbon atoms, a straight, branched or cyclic heteroalkyi group 
having 3 to 18 carbon atoms, a straight, branched or cyclic alkenyl group having 3 to 18 
carbon atoms, a straight, branched or cyclic alkynyl group having 3 to 18 carbon atoms, 
an alkoxyl group having 1 to 18 carbon atoms, an aryl group having 5 to 20 carbon 
atoms, an aralkyi group having 5 to 35 carbon atoms, or a heteroaralkyi group having 5 
to 35 carbon atoms; 

with the proviso that at least one of R\ R^ R^ R^ R^ R^ R^ R^ R^ R^^ 
and R^^ is a substituent represented by the following formula (2a): 
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'^^'^""^Si (2 a) 

d15 



(wherein R^^, R^'^, and R^^ are each independently a methyl group, an ethyl group, a 
vinyl group, a straight, branched or cyclic alkyi group having 3 to 18 carbon atoms, a 
straight, branched or cyclic alkenyl group having 3 to 18 carbon atoms, a straight, 
branched or cyclic alkynyl group having 3 to 18 carbon atoms, an alkoxyl group having 
1 to 1 8 carbon atoms, an aryl group having 5 to 20 carbon atoms, an aralkyi group 
having 5 to 25 carbon atoms, or a heteroaralkyi group having 5 to 25 carbon atoms.); 

X' is a fluorine ion, a chloride ion, a bromide ion, an iodide Ion, a p- 
toluenesulfonic acid ion, a hydroxide ion, a thiocyanate ion, a hydrogen sulfate ion, a 
perchloric acid ion, or a hexafluorophosphoric acid ion; and the two binaphthyl moieties 
each have a chiral axis so that the absolute configurations of the two binaphthyl 
moieties are (R, R) or (S, S)]. 



2. (original) The optically active quaternary ammonium salt according to claim 1 , 
wherein R' and R^, R^ and R®, R'* and R^°, R^ and R^\ and R^ and R^^ in the formula 
(la) are In each case identical to one another; R^ and R^ are identical to one another 
and are each represented by the formula (2a); and X" is a fluorine Ion, a chloride ion, a 
bromide Ion, an Iodide Ion, a p-toluenesulfonic acid Ion, or a hydroxide ion. 
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3. (original) Tlie optically active quaternary ammonium salt according to claim 1 , 
wherein R\ R^, R^, R®, R^, R®, and R^^ in the formula (la) are each independently 
a hydrogen atom; R^, R*. R®, and R^° are identical to one another and are each 
represented by the formula (2a); and X" is a chloride ion, a bromide ion, an iodide ion, or 
a p-toluenesulfonic acid ion. 

4. (original) The optically active quatemary ammonium salt according to claim 1 , 
wherein in the formula (la), R^ and R^, R^ and R^, R"* and R^°, R^ and R", and R^ and 
R^^ are In each case identical to one another, R^ and R® are identical to one another 
and are each represented by the formula (2a), and X' is a bromide Ion; and R^^, R^^ and 
R^^ in the formula (2a) are each independently a substituent selected from the group 
consisting of a methyl group, an ethyl group, an n-propyl group, an isopropyl group, an 
n-butyl group, an isobutyl group, a sec-butyl group, a tert-butyl group, an n-octyl group, 
and a phenyl group. 

5. (original) An optically active quaternary ammonium salt represented by the following 
formula (1b): 



-5- 



1030257 



MARUOKA 

U.S. National Phase of PCT/JP2004/010387 




(1 b) 



[wherein R\ R^, R^, r*, r5, r7 rs p9 pio pii ^^^j ^12 g^^,^ independently a 
hydrogen atom, a halogen atom, a methyl group that may or may not be substituted with 
fluorine, an ethyl group that may or may not be substituted with fluorine, a straight, 
branched or cyclic alkyi group that has 3 to 1 8 carbon atoms and may or may not be 
substituted with fluorine, a straight, branched or cyclic heteroalkyi group that has 3 to 1 8 
carbon atoms and may or may not be substituted with fluorine, a straight, branched or 
cyclic alkenyl group that has 3 to 1 8 carbon atoms and may or may not be substituted 
with fluorine, a straight, branched or cyclic alkynyl group that has 3 to 18 carbon atoms 
and may or may not be substituted with fluorine, an alkoxyl group that has 1 to 18 
carbon atoms and may or may not be substituted with fluorine, an aryl group that has 5 
to 20 carbon atoms and may or may not be substituted with fluorine, an aralkyi group 
that has 5 to 35 carbon atoms and may or may not be substituted with fluorine, or a 
heteroaralkyi group that has 5 to 35 carbon atoms and may or may not be substituted 
with fluorine; 

with the proviso that at least one of R\ R^ R^ R*. R^ R^ R^, R^ R^ R^°, R", 
and R^^ is a substituent represented by the following formula (2b): 
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Pf(CH2)n 



(2 b) 



(wherein Pf is a straight, branched or cyclic alkyi group that has 2 to 18 carbon atoms 
and has all the hydrogen atoms substituted with fluorine atoms, a straight, branched or 
cyclic alkenyl group that has 3 to 18 carbon atoms and has ail the hydrogen atoms 
substituted with fluorine atoms, a straight, branched or cyclic alkynyl group that has 3 to 
18 carbon atoms and has all the hydrogen atoms substituted with fluorine atoms, an aryl 
group that has 5 to 20 carbon atoms and has all the hydrogen atoms substituted with 
fluorine atoms, an aralkyi group that has 5 to 25 carbon atoms and has all the hydrogen 
atoms substituted with fluorine atoms, or a heteroaralkyi group that has 5 to 25 carbon 
atoms and has all the hydrogen atoms substituted with fluorine atoms, and n is an 
integer from 0 to 4.), and/or by the following formula (2c): 



(wherein Pf and n are as defined in the formula (2b) above, R^^ and R^"* are each 
independently a methyl group, an ethyl group, a vinyl group, a straight, branched or 
cyclic alkyI group having 3 to 18 carbon atoms, a straight, branched or cyclic alkenyl 
group having 3 to 18 carbon atoms, a straight, branched or cyclic alkynyl group having 3 
to 18 carbon atoms, an alkoxyl group having 1 to 18 carbon atoms, an aryl group having 




R(CH2)n- 



Si 



(2 c) 
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5 to 20 carbon atoms, an aralkyi group having 5 to 25 carbon atoms, or a heteroaralkyi 
group having 5 to 25 carbon atoms.); 

X" Is a fluoride Ion, a chloride ion, a bromide ion, an iodide ion, a p- 
toluenesulfonic acid ion, a hydroxide ion, a thiocyanate ion, a hydrogen sulfate ion, a 
perchloric acid ion, or a hexafluorophosphoric acid ion; and the two binaphthyl moieties 
each have a chlral axis so that the absolute configurations of the two binaphthyl 
moieties are (R, R) or (S, S)]. 

6. (original) The optically active quaternary ammonium salt according to claim 5, 
wherein R^ and R^ R^ and R^ R* and R^°, R® and R", and R^ and R^^ in the formula 
(1 b) are in each case Identical to one another; R^ and R° are identical to one another 
and are each represented by the formula (2a); and X" is a fluorine ion, a chloride ion, a 
bromide ion, an iodide Ion, a p-toluenesulfonic acid Ion, a thiocyanate ion, a hydrogen 
sulfate ion, or a hydroxide ion. 

7. (original) The optically active quaternary ammonium salt according to claim 5, 
wherein R\ R^, R^, R®, R^, R®, and R^^ in the formula (1b) are each independently 
a hydrogen atom; R^, R*, R®, and R^° are Identical to one another and are each 
represented by the formula (2c); and X' is a chloride Ion, a bromide ion, an Iodide ion, or 
a p-toluenesulfonic acid Ion. 
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8. (original) The optically active quaternary ammonium salt according to claim 5, 
wherein in the formula (lb), and R^ and R^, R"* and R^°, R^ and and R^ and 
R^^ are in each case identical to one another, and X' is a bromide ion; and in the 
formula (2c), n is 2, R^^ and R^* are each a methyl group, and Pf is an n-octyl group 
having all the hydrogen atoms substituted with fluorine atoms. 

9. (original) An optically active binaphthyl compound represented by the following 
formula (3a): 

R3 r2 




(3 a) 



R3 R2 



[wherein R\ R^, R^, R**, R^, and R® are each independently a hydrogen atom, a methyl 
group, an ethyl group, a straight, branched or cyclic alkyi group having 3 to 18 carbon 
atoms, a straight, branched or cyclic heteroalkyi group having 3 to 1 8 carbon atoms, a 
straight, branched or cyclic alkenyl group having 3 to 18 carbon atoms, a straight, 
branched or cyclic alkynyl group having 3 to 18 carbon atoms, an alkoxyl group having 
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1 to 18 carbon atoms, an aryl group having 5 to 20 carbon atoms, an aralkyi group 
having 5 to 35 carbon atoms, or a heteroarall^yl group having 5 to 35 carbon atoms; 

with the proviso that at least one of R\ R^, R^, R"*, R^, and R^ is a substituent 
represented by the following formula (2a): 

R14_S|_ ( 2 ^ 

Rl5' 

(wherein R^^, R^"^, and R^^ are each independently a methyl group, an ethyl group, a 
vinyl group, a straight, branched or cyclic alky! group having 3 to 18 carbon atoms, a 
straight, branched or cyclic alkenyl group having 3 to 18 carbon atoms, a straight, 
branched or cyclic alkynyl group having 3 to 18 carbon atoms, an alkoxyl group having 
1 to 18 carbon atoms, an aryl group having 5 to 20 carbon atoms, an aralkyi group 
having 5 to 25 carbon atoms, or a heteroaralkyi group having 5 to 25 carbon atoms); X 
is a chlorine atom, a bromine atom, an iodine atom, or a p-toluenesulfonyloxy group; 
and the binaphthyl moiety has a chiral axis so that the absolute configuration of the 
binaphthyl moiety is (R) or (S)]. 

10. (original) The optically active binaphthyl compound according to claim 9, wherein 
R\ R^, R^, and R^ in the formula (3a) are each independently a hydrogen atom; and R^ 
and R^ are identical to one another and are each represented by the formula (2a). 
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1 1 . (original) The optically active binaphthyl compound according to claim 9, wherein In 
the formula (3a), R\ R^, R^, and R^ are each independently a hydrogen atom, R^ and 
R^ are identical to one another and are each represented by the formula (2a), and X Is a 
bromine atom; and R^^, R^'*, and R^^ in the formula (2a) are each Independently a 
substltuent selected from the group consisting of a methyl group, an ethyl group, an n- 
propyl group, an isopropyl group, an n-butyl group, an isobutyl group, a sec-butyl group, 
a tert-butyl group, an n-octyl group, and a phenyl group. 

12. (original) An optically active binaphthyl compound represented by the foUowing 
formula (3b): 

R3 r2 




(3 b) 



[wherein R\ R^, R^, R*, R^, and R® are each Independently a hydrogen atom, a halogen 
atom, a methyl group that may or may not be substituted with fluorine, an ethyl group 
that may or may not be substituted with fluorine, a straight, branched or cyclic alkyi 
group that has 3 to 18 carbon atoms and may or may not be substituted with fluorine, a 
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straight, branched or cyclic heteroalkyi group that has 3 to 18 carbon atoms and may or 
may not be substituted with fluorine, a straight, branched or cyclic alkenyl group that 
has 3 to 18 carbon atoms and may or may not be substituted with fluorine, a straight, 
branched or cyclic alkynyl group that has 3 to 1 8 carbon atoms and may or may not be 
substituted with fluorine, an alkoxyl group that has 1 to 18 carbon atoms and may or 
may not be substituted with fluorine, an aryl group that has 5 to 20 carbon atoms and 
may or may not be substituted with fluorine, an aralkyi group that has 5 to 35 carbon 
atoms and may or may not be substituted with fluorine, or a heteroaralkyi group that has 
5 to 35 carbon atoms and may or may not be substituted with fluorine; 

with the proviso that at least one of R\ R^, R^, R"^, R^ and R® is a substituent 
represented by the following formula (2b): 

Pf(CH2)n '^"^ 

(wherein Pf is a straight, branched or cyclic alkyi group that has 2 to 18 carbon atoms 
and has all the hydrogen atoms substituted with fluorine atoms, a straight, branched or 
cyclic alkenyl group that has 3 to 18 carbon atoms and has all the hydrogen atoms 
substituted with fluorine atoms, a straight, branched or cyclic alkynyl group that has 3 to 
18 carbon atoms and has all the hydrogen atoms substituted with fluorine atoms, an aryl 
group that has 5 to 20 carbon atoms and has all the hydrogen atoms substituted with 
fluorine atoms, an aralkyi group that has 5 to 25 carbon atoms and has all the hydrogen 
atoms substituted with fluorine atoms, or a heteroaralkyi group that has 5 to 25 carbon 
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atoms and has all the hydrogen atoms substituted with fluorine atoms, and n is an 
integer from 0 to 4.) and/or by the following formula (2c): 




Pf(CH2)n Si — < 2 c ) 

(wherein Pf and n are as defined in the formula (2b) above, R^^ and R^"^ are each 
independently a methyl group, an ethyl group, a vinyl group, a straight, branched or 
cyclic alkyi group having 3 to 18 carbon atoms, a straight, branched or cyclic alkenyl 
group having 3 to 18 carbon atoms, a straight, branched or cyclic alkynyl group having 3 
to 18 carbon atoms, an alkoxyl group having 1 to 18 carbon atoms, an aryl group having 
5 to 20 carbon atoms, an aralkyi group having 5 to 25 carbon atoms, or a heteroaralkyi 
group having 5 to 25 carbon atoms.); X is a chlorine atom, a bromine atom, an iodine 
atom, or a p-toluenesulfonyloxy group; and the binaphthyl moiety has a chiral axis so 
that the absolute configuration of the binaphthyl moiety is (R) or (S)]. 

13. (original) The optically active binaphthyl compound according to claim 12, wherein 
R\ R^, R^, and R® in the formula (3b) are each independently a hydrogen atom; and R^ 
and R^ are identical to one another and are each represented by the formula (2c). 
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14. (originai) The optically active binaphthyl compound according to claim 12, wherein 
In the formula (3b), R\ R^, R^, and R® are each independently a hydrogen atom, R^ and 
R^ are identical to one another and are each represented by the formula (2c), and X is a 
bromine atom; and in the formula (2c), n is 2, R^^ and R^* are each a methyl group, and 
Pf is an n-octyl group having all the hydrogen atoms substituted with fluorine atoms. 

1 5. (currently amended) A method for producing the optically active quaternary 
ammonium salt according to any of cla i ms 1 to 8 claim 1 represented by the formula 
(1 a) or (1 b) In which X' is a chloride ion, a bromide ion, a iodide Ion, or a p- 
toluenesulfonic acid ion, characterized in that the optically active binaphthyl compound 
accord i ng to any of cla i ms 9 to 1 ^ represented by the formula (3a) or (3b) is reacted 
with ammonia. 

16. (original) An optically active binaphthyl dihydroxyl compound represented by the 
following formula (4a): 

R3 r2 




(4 a) 
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[wherein R\ R^, R^, R'*. R^, and R^ are each independently a hydrogen atom, a methyl 
group, an ethyl group, a straight, branched or cyclic alkyi group having 3 to 1 8 carbon 
atoms, a straight, branched or cyclic heteroalkyi group having 3 to 18 carbon atoms, a 
straight, branched or cyclic alkenyl group having 3 to 18 carbon atoms, a straight, 
branched or cyclic aikynyl group having 3 to 18 carbon atoms, an alkoxyl group having 
1 to 18 carbon atoms, an aryl group having 5 to 20 carbon atoms, an aralkyi group 
having 5 to 35 carbon atoms, or a heteroaralkyi group having 5 to 35 carbon atoms; 

with the proviso that at least one of R\ R^, R^, R*, R^, and R® is a substituent 
represented by the following formula (2a): 



(wherein R^^, R^*, and R^^ are each independently a methyl group, an ethyl group, a 
vinyl group, a straight, branched or cyclic alkyI group having 3 to 18 carbon atoms, a 
straight, branched or cyclic alkenyl group having 3 to 18 carbon atoms, a straight, 
branched or cyclic aikynyl group having 3 to 18 carbon atoms, an alkoxyl group having 
1 to 18 carbon atoms, an aryl group having 5 to 20 carbon atoms, an aralkyi group 
having 5 to 25 carbon atoms, or a heteroaralkyi group having 5 to 25 carbon atoms); 
and the binaphthyl moiety has a chiral axis so that the absolute configuration of the 
binaphthyl moiety is (R) or (S)]. 




p13 
4 < 



(2 a) 
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17. (original) The optically active binaphthyl dihydroxyl compound according to claim 
16, wherein R\ R^, R^, and R^ in the formula (4a) are each independently a hydrogen 
atom; and R^ and R^ are identical to one another and are each represented by the 
formula (2a). 

18. (original) The optically active binaphthyl dihydroxyl compound according to claim 
16, wherein in the formula (4a), R\ R^, R^, and R^ are each independently a hydrogen 
atom, and R^ and R^ are identical to one another and are each represented by the 
formula (2a); and R^^, R^"*, and R^^ in the formula (2a) are each Independently a 
substituent selected from the group consisting of a methyl group, an ethyl group, an n- 
propyl group, an isopropyl group, an n-butyl group, an isobutyl group, a sec-butyl group, 
a tert-butyl group, an n-octyl group, and a phenyl group. 

19. (original) An optically active binaphthyl dihydroxyl compound represented by the 
following formula (4b): 
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R3 R2 




(4 b) 



[wherein R\ R^, R^, R'*, R^, and R® are each independently a hydrogen atom, a halogen 
atom, a methyl group that may or may not be substituted with fluorine, an ethyl group 
that may or may not be substituted with fluorine, a straight, branched or cyclic alkyi 
group that has 3 to 18 carbon atoms and may or may not be substituted with fluorine, a 
straight, branched or cyclic heteroalkyi group that has 3 to 18 carbon atoms and may or 
may not be substituted with fluorine, a straight, branched or cyclic alkenyl group that 
has 3 to 18 carbon atoms and may or may not be substituted with fluorine, a straight, 
branched or cyclic alkynyl group that has 3 to 18 carbon atoms and may or may not be 
substituted with fluorine, an alkoxyl group that has 1 to 18 carbon atoms and may or 
may not be substituted with fluorine, an aryl group that has 5 to 20 carbon atoms and 
may or may not be substituted with fluorine, an aralkyi group that has 5 to 35 carbon 
atoms and may or may not be substituted with fluorine, or a heteroaralkyi group that has 
5 to 35 carbon atoms and may or may not be substituted with fluorine; 

with the proviso that at least one of R\ R^, R^, R*, R^ and R^ is a substituent 
represented by the following formula (2b): 
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Pf(CH2)n 



(2 b) 



(wherein Pf is a straight, branched or cyclic alkyi group that has 2 to 1 8 carbon atoms 
and has all the hydrogen atoms substituted with fluorine atoms, a straight, branched or 
cyclic alkenyl group that has 3 to 18 carbon atoms and has all the hydrogen atoms 
substituted with fluorine atoms, a straight, branched or cyclic alkynyl group that has 3 to 
18 carbon atoms and has all the hydrogen atoms substituted with fluorine atoms, an aryl 
group that has 5 to 20 carbon atoms and has all the hydrogen atoms substituted with 
fluorine atoms, an aralkyi group that has 5 to 25 carbon atoms and has all the hydrogen 
atoms substituted with fluorine atoms, or a heteroaralkyi group that has 5 to 25 carbon 
atoms and has all the hydrogen atoms substituted with fluorine atoms, and n is an 
integer from 0 to 4.), and/or by the following formula (2c): 



(wherein Pf and n are as defined in the formula (2b) above, 

R^^ and R^"* are each independently a methyl group, an ethyl group, a vinyl 
group, a straight, branched or cyclic alkyI group having 3 to 18 carbon atoms, a straight, 
branched or cyclic alkenyl group having 3 to 18 carbon atoms, a straight, branched or 




Pf(CH2)n 



Si 



(2 c) 



Ri4 
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cyclic alkynyl group having 3 to 18 carbon atoms, an alkoxyl group having 1 to 18 
carbon atoms, an aryl group having 5 to 20 carbon atoms, an aralkyi group having 5 to 
25 carbon atoms, or a heteroaralkyi group having 5 to 25 carbon atoms.); and the 
binaphthyl moiety has a chiral axis so that the absolute configuration of the binaphthyl 
moiety is (R) or (S)]. 

20. (original) The optically active binaphthyl dihydroxyl compound according to claim 
19, wherein R\ R^, R^, and R^ in the formula (4b) are each independently a hydrogen 
atom; and R^ and R^ are identical to one another and are each represented by the 
formula (2c). 

21 . (original) The optically active binaphthyl dihydroxyl compound according to claim 
19, wherein in the formula (4b), R\ R^, R^, and R® are each independently a hydrogen 
atom, and R^ and R"^ are identical to one another and are each represented by the 
formula (2c); and in the formula (2c), n is 2, R^^ and R^"^ are each a methyl group, and 
Pf is an n-octyl group having all the hydrogen atoms substituted with fluorine atoms. 

22. (currently amended) A method for producing the optically active binaphthyl 
compound of the formula (3a) or (3b) according to any of cla i ms 9 to 1 4 claim 9 . 
characterized in that the optically active binaphthyl dihydroxyl compound of the formula 



- 19- 



1030257 



MARUOKA 

U.S. National Phase of PCT/JP2004/010387 

(4a) or (4b) accord i ng to any of c l a i ms 16 to 21 i s reacted with a halogen source or p- 
toluenesulfonyl chloride. 



23. (original) An optically active binaphthyl diester compound represented by the 
following formula (5a): 

R3 R2 




(5 a) 



R3 R2 



[wherein R\ R^, R^, R'*, R^, and R^ are each independently a hydrogen atom, a methyl 
group, an ethyl group, a straight, branched or cyclic alkyi group having 3 to 1 8 carbon 
atoms, a straight, branched or cyclic heteroalkyi group having 3 to 18 carbon atoms, a 
straight, branched or cyclic alkenyl group having 3 to 18 carbon atoms, a straight, 
branched or cyclic aikynyl group having 3 to 18 carbon atoms, an alkoxyl group having 
1 to 18 carbon atoms, an aryl group having 5 to 20 carbon atoms, an aralkyi group 
having 5 to 35 carbon atoms, or a heteroaralkyi group having 5 to 35 carbon atoms; 

with the proviso that at least one of R\ R^, R^, R*. R^ and R^ is a substituent 
represented by the following formula (2a): 
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(2 a 

R15 

(wherein R^^, R^*, and R^^ are each independently a methyl group, an ethyl group, a 
vinyl group, a straight, branched or cyclic alkyi group having 3 to 18 carbon atoms, a 
straight, branched or cyclic alkenyl group having 3 to 1 8 carbon atoms, a straight, 
branched or cyclic alkynyl group having 3 to 18 carbon atoms, an alkoxyl group having 
1 to 18 carbon atoms, an aryl group having 5 to 20 carbon atoms, an aralkyi group 
having 5 to 25 carbon atoms, or a heteroaralkyi group having 5 to 25 carbon atoms); 
and the binaphthyl moiety has a chiral axis so that the absolute configuration of the 
binaphthyl moiety is (R) or (S)]. 



24. (original) The optically active binaphthyl diester compound according to claim 23, 
wherein R\ R^, R^, and R^ in the formula (3a) are each independently a hydrogen atom; 
and R^ and R^ are identical to one another and are each represented by the formula 
(2a). 



25. (original) The optically active binaphthyl diester compound according to claim 23, 
wherein in the formula (5a), R\ R^ R^, and R® are each independently a hydrogen 
atom, R^ and R'* are identical to one another and are each represented by the formula 
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(2a), and R^**, and R^^ in the formula (2a) are each independently a substituent 
selected from the group consisting of a methyl group, an ethyl group, an n-propyl group, 
an isopropyl group, an n-butyl group, an isobutyl group, a sec-butyl group, a tert-butyi 
group, an n-octyl group, and a phenyl group. 

26. (original) An optically active binaphthyl diester compound represented by the 
following formula (5b): 

R3 r2 




(5 b) 



R3 R2 



[wherein R\ R^, R^, R'*, R^, and R^ are each independently a hydrogen atom, a halogen 
atom, a methyl group that may or may not be substituted with fluorine, an ethyl group 
that may or may not be substituted with fluorine, a straight, branched or cyclic alkyi 
group that has 3 to 18 carbon atoms dnd may or may not be substituted with fluorine, a 
straight, branched or cyclic heteroalkyi group that has 3 to 18 carbon atoms and may or 
may not be substituted with fluorine, a straight, branched or cyclic alkenyl group that 
has 3 to 18 carbon atoms and may or may not be substituted with fluorine, a straight, 
branched or cyclic alkynyl group that has 3 to 18 carbon atoms and may or may not be 
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substituted with fluorine, an alkoxyl group that has 1 to 18 carbon atoms and may or 
may not be substituted with fluorine, an aryl group that has 5 to 20 carbon atoms and 
may or may not be substituted with fluorine, an aralkyi group that has 5 to 35 carbon 
atoms and may or may not be substituted with fluorine, or a heteroaralkyi group that has 
5 to 35 carbon atoms and may or may not be substituted with fluorine; 

with the proviso that at least one of R\ R^, R^, R*. R^ and R® is a substituent 
represented by the following formula (2b): 

Pf(CH2)n 

(wherein Pf is a straight, branched or cyclic alkyi group that has 2 to 18 carbon atoms 
and has all the hydrogen atoms substituted with fluorine atoms, a straight, branched or 
cyclic alkenyl group that has 3 to 18 carbon atoms and has all the hydrogen atoms 
substituted with fluorine atoms, a straight, branched or cyclic alkynyl group that has 3 to 
18 carbon atoms and has all the hydrogen atoms substituted with fluorine atoms, an aryl 
group that has 5 to 20 carbon atoms and has all the hydrogen atoms substituted with 
fluorine atoms, an aralkyi group that has 5 to 25 carbon atoms and has all the hydrogen 
atoms substituted with fluorine atoms, or a heteroaralkyi group that has 5 to 25 carbon 
atoms and has all the hydrogen atoms substituted with fluorine atoms, and n is an 
integer from 0 to 4.) and/or by the following formula (2c): 
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Pf(CH2)n Si (2 c) 

(wherein Pf and n are as defined in the formula (2b) above, 

R^^ and R^^ are each independently a methyl group, an ethyl group, a vinyl 
group, a straight, branched or cyclic alkyi group having 3 to 18 carbon atoms, a straight, 
branched or cyclic alkenyl group having 3 to 18 carbon atoms, a straight, branched or 
cyclic alkynyl group having 3 to 18 carbon atoms, an alkoxyl group having 1 to 18 
carbon atoms, an aryl group having 5 to 20 carbon atoms, an aralkyi group having 5 to 
25 carbon atoms, or a heteroaralkyi group having 5 to 25 carbon atoms.); and the 
binaphthyl moiety has a chiral axis so that the absolute configuration of the binaphthyl 
moiety is (R) or (S)]. 

27. (original) The optically active binaphthyl diester compound according to claim 26, 
wherein R\ R^, R^, and R^ in the formula (5b) are each independently a hydrogen atom; 
and R^ and R^ are identical to one another and are each represented by the formula 
(2c). 
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28. (original) The optically active binaphthyl diester compound according to claim 26, 
wherein in the formula (5b), R\ R^, R^, and R® are each independently a hydrogen 
atom, and R^ and R^ are identical to one another and are each represented by the 
formula (2c); and in the formula (2c), n is 2, R^^ and R^'* are each a methyl group, and 
Pf is an n-octyl group having all the hydrogen atoms substituted with fluorine atoms. 

29. (currently amended) A method for producing the compound according to any of 
c l aims 16 to 21 claim 16 represented by the formula (4a) or (4b), characterized in that 
the optically active binaphthyl diester compound according to any of c l a i ms 23 to 28 
represented by the formula (5a) or (5b) is reacted with hydrogen anion. 

30. (original) An optically active binaphthyl compound represented by the following 
formula (6a): 




R3 r2 



^rsT ° 
"S^^^^ "SO2CF3 

t^V^Ri 
R3 R2 



(6 a) 
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[wherein R\ R^, R^, R*. R^, and R® are each independently a hydrogen atom, a methyl 
group, an ethyl group, a straight, branched or cyclic alkyi group having 3 to 1 8 carbon 
atoms, a straight, branched or cyclic heteroalkyi group having 3 to 1 8 carbon atoms, a 
straight, branched or cyclic alkenyl group having 3 to 18 carbon atoms, a straight, 
branched or cyclic alkynyl group having 3 to 18 carbon atoms, an alkoxyl group having 
1 to 18 carbon atoms, an aryl group having 5 to 20 carbon atoms, an aralkyi group 
having 5 to 35 carbon atoms, or a heteroaralkyi group having 5 to 35 carbon atoms; 

with the proviso that at least one of R\ R^, R^, R*. R®, and R® is a substituent 
represented by the following formula (2a): 



f'^*"?! (2 a) 



R15 



(wherein R^®, R^*, and R^® are each independently a methyl group, an ethyl group, a 
vinyl group, a straight, branched or cyclic alkyI group having 3 to 18 carbon atoms, a 
straight, branched or cyclic alkenyl group having 3 to 18 carbon atoms, a straight, 
branched or cyclic alkynyl group having 3 to 18 carbon atoms, an alkoxyl group having 
1 to 18 carbon atoms, an aryl group having 5 to 20 carbon atoms, an aralkyi group 
having 5 to 25 carbon atoms, or a heteroaralkyi group having 5 to 25 carbon atoms); 
and the binaphthyl moiety has a chiral axis so that the absolute configuration of the 
binaphthyl moiety is (R) or (S)]. 
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31 . (original) The optically active binaphthyl compound according to claim 30, wherein 
R\ R^, R^, and R® in the formula (6a) are each independently a hydrogen atom; and R^ 
and are identical to one another and are each represented by the formula (2a). 

32. (original) The optically active binaphthyl compound according to claim 30, wherein 
in the formula (6a), R\ R^, R^, and R® are each independently a hydrogen atom, and R^ 
and R^ are identical to one another and are each represented by the formula (2a); and 
R^^, R^^ and R^^ in the formula (2a) are each independently a substituent selected from 
the group consisting of a methyl group, an ethyl group, an n-propyl group, an isopropyl 
group, an n-butyl group, an isobutyl group, a sec-butyl group, a tert-butyl group, an n- 
octyl group, and a phenyl group. 

33. (original) An optically active binaphthyl compound represented by the following 
formula (6b): 
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R3 R2 




(6 b) 



R3 R2 



[wherein R\ R^, R^, R*, R^, and R® are each independently a hydrogen atom, a halogen 
atom, a methyl group that may or may not be substituted with fluorine, an ethyl group 
that may or may not be substituted with fluorine, a straight, branched or cyclic alkyi 
group that has 3 to 18 carbon atoms and may or may not be substituted with fluorine, a 
straight, branched or cyclic heteroalkyi group that has 3 to 18 carbon atoms and may or 
may not be substituted with fluorine, a straight, branched or cyclic alkenyl group that 
. has 3 to 18 carbon atoms and may or may not be substituted with fluorine, a straight, 
branched or cyclic alkynyl group that has 3 to 18 carbon atoms and may or may not be 
substituted with fluorine, an alkoxyl group that has 1 to 18 carbon atoms and may or 
may not be substituted with fluorine, an aryl group that has 5 to 20 carbon atoms and 
may or may not be substituted with fluorine, an aralkyi group that has 5 to 35 carbon 
atoms and may or may not be substituted with fluorine, or a heteroaralkyi group that has 
5 to 35 carbon atoms and may or may not be substituted with fluorine; 

with the proviso that at least one of R\ R^, R^, R*, R^ and R^ is a substituent 
represented by the following formula (2b): 
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Pf(CH2)n 

(wherein Pf is a straight, branched or cyclic alkyi group that has 2 to 1 8 carbon atoms 
and has all the hydrogen atoms substituted with fluorine atoms, a straight, branched or 
cyclic alkenyl group that has 3 to 1 8 carbon atoms and has all the hydrogen atoms 
substituted with fluorine atoms, a straight, branched or cyclic alkynyl group that has 3 to 
18 carbon atoms and has all the hydrogen atoms substituted with fluorine atoms, an aryl 
group that has 5 to 20 carbon atoms and has all the hydrogen atoms substituted with 
fluorine atoms, an aralkyi group that has 5 to 25 carbon atoms and has all the hydrogen 
atoms substituted with fluorine atoms, or a heteroaralkyi group that has 5 to 25 carbon 
atoms and has all the hydrogen atoms substituted with fluorine atoms, and n is an 
integer from 0 to 4.), and/or by the following formula (2c): 




Pf (CH2)n Si — < 2 

(wherein Pf and n are as defined in the formula (2b) above, 

R^^ and R^"* are each independently a methyl group, an ethyl group, a vinyl 
group, a straight, branched or cyclic alkyI group having 3 to 18 carbon atoms, a straight, 
branched or cyclic alkenyl group having 3 to 18 carbon atoms, a straight, branched or 
cyclic alkynyl group having 3 to 18 carbon atoms, an alkoxyl group having 1 to 18 
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carbon atoms, an aryl group having 5 to 20 carbon atoms, an aralkyi group having 5 to 
25 carbon atoms, or a heteroaralkyi group having 5 to 25 carbon atoms.); and the 
binaphthyl moiety has a chiral axis so that the absolute configuration of the binaphthyl 
moiety Is (R) or (S)]. 

34. (original) The optically active binaphthyl compound according to claim 33, wherein 
R\ R^, R®, and R^ In the fomiula (6b) are each Independently a hydrogen atom; and R^ 
and R^ are identical to one another and are each represented by the formula (2c). 

35. (original) The optically active binaphthyl compound according to claim 33, wherein 
In the formula (6b), R\ R^, R^, and R^ are each independently a hydrogen atom, and R^ 
and R^ are identical to one another and are each represented by the formula (2c); and 
in the formula (2c), n is 2, R^^ and R^'* are each a methyl group, and Pf is an n-octyl 
group having all the hydrogen atoms substituted with fluorine atoms. 

36. (currently amended) A method for producing the optically active binaphthyl diester 
compound of the formula (5a) or (5b) according to any of c l aims 23 to 28 claim 23 . 
characterized in that the optically active binaphthyl compound of the formula (6a) or (6b) 
accord i ng to any of cla i ms 30 to 35 Is reacted with carbon monoxide and methanol in 
the presence of a palladium catalyst and an organic base. 
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37. (original) An optically active binaphthol compound represented by the following 
formula (7a): 

R3 r2 




(7 a) 



R3 R2 



[wherein R\ R^, R^, R"*, R^, and R^ are each independently a hydrogen atom, a methyl 
group, an ethyl group, a straight, branched or cyclic alky! group having 3 to 18 carbon 
atoms, a straight, branched or cyclic heteroalkyi group having 3 to 18 carbon atoms, a 
straight, branched or cyclic alkenyl group having 3 to 18 carbon atoms, a straight, 
branched or cyclic alkynyl group having 3 to 18 carbon atoms, an alkoxyl group having 
1 to 18 carbon atoms, an aryl group having 5 to 20 carbon atoms, an aralkyi group 
having 5 to 35 carbon atoms, or a heteroaralkyi group having 5 to 35 carbon atoms; 

with the proviso that at least one of R\ R^, R^, R*, R^ and R® is a substituent 
represented by the following formula (2a): 
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Rl4_Si_ ,2^, 

Rl5 

(wherein R^^, R^*, and R^^ are each independently a methyl group, an ethyl group, a 
vinyl group, a straight, branched or cyclic alkyi group having 3 to 18 carbon atoms, a 
straight, branched or cyclic alkenyl group having 3 to 18 carbon atoms, a straight, 
branched or cyclic alkynyl group having 3 to 18 carbon atoms, an alkoxyl group having 
1 to 18 carbon atoms, an aryl group having 5 to 20 carbon atoms, an aralkyi group 
having 5 to 25 carbon atoms, or a heteroaralkyi group having 5 to 25 carbon atoms); 
and the binaphthyl moiety has a chiral axis so that the absolute configuration of the 
binaphthyl moiety is (R) or (S)]. 

38. (original) The optically active binaphthol compound according to claim 37, wherein 
R\ R^, R^, and R® in the formula (7a) are each independently a hydrogen atom; and R^ 
and R'* are identical to one another and are each represented by the formula (2a). 

39. (original) The optically active binaphthol compound according to claim 37, wherein 
in the formula (7a), R\ R^, R^, and R® are each independently a hydrogen atom, R^ and 
R^ are identical to one another and are each represented by the formula (2a), and R^^, 
R^'* and R^^ in the formula (2a) are each independently a substituent selected from the 
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group consisting of a methyl group, an ethyl group, an n-propyl group, an isopropyl 
group, an n-butyl group, an isobutyl group, a sec-butyl group, a tert-butyl group, an n- 
octyl group, and a phenyl group. 

40. (original) An optically active binaphthol compound represented by the following 
formula (7b): 



R3 

Xi 


R2 


R^ 


u 


sT 


.OH 


R*^f^ 
R3 


R2 


^R^ 



(7 b) 



[wherein R\ R^, R®, R*, R^, and R® are each independently a hydrogen atom, a halogen 
atom, a methyl group that may or may not be substituted with fluorine, an ethyl group 
that may or may not be substituted with fluorine, a straight, branched or cyclic alkyi 
group that has 3 to 18 carbon atoms and may or may not be substituted with fluorine, a 
straight, branched or cyclic heteroalkyi group that has 3 to 18 carbon atoms and may or 
may not be substituted with fluorine, a straight, branched or cyclic alkenyl group that 
has 3 to 18 carbon atoms and may or may not be substituted with fluorine, a straight, 
branched or cyclic alkynyl group that has 3 to 1 8 carbon atoms and may or may not be 
substituted with fluorine, an alkoxyl group that has 1 to 18 carbon atoms and may or 
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may not be substituted with fluorine, an aryl group that has 5 to 20 carbon atoms and 
may or may not be substituted with fluorine, an aralkyi group that has 5 to 35 carbon 
atoms and may or may not be substituted with fluorine, or a heteroaralkyi group that has 
5 to 35 carbon atoms and may or may not be substituted with fluorine; 

with the proviso that at least one of R\ R^, R^, R'', R^ and R^ is a substituent 
represented by the following formula (2b): 

Pf(CH2)n 

(wherein Pf is a straight, branched or cyclic alkyi group that has 2 to 18 carbon atoms 
and has all the hydrogen atoms substituted with fluorine atoms, a straight, branched or 
cyclic alkenyl group that has 3 to 18 carbon atoms and has all the hydrogen atoms 
substituted with fluorine atoms, a straight, branched or cyclic alkynyl group that has 3 to 
18 carbon atoms and has all the hydrogen atoms substituted with fluorine atoms, an aryl 
group that has 5 to 20 carbon atoms and has all the hydrogen atoms substituted with 
fluorine atoms, an aralkyi group that has 5 to 25 carbon atoms and has all the hydrogen 
atoms substituted with fluorine atoms, or a heteroaralkyi group that has 5 to 25 carbon 
atoms and has all the hydrogen atoms substituted with fluorine atoms, and n is an 
integer from 0 to 4.) and/or by the following formula (2c): 
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Pf(CH2)n— Si— <2«' 

(wherein Pf and n are as defined in the formula (2b) above, R^^ and R^'* are each 
independently a methyl group, an ethyl group, a vinyl group, a straight, branched or 
cyclic alkyi group having 3 to 18 carbon atoms, a straight, branched or cyclic alkenyl 
group having 3 to 1 8 carbon atoms, a straight, branched or cyclic alkynyl group having 3 
to 18 carbon atoms, an alkoxyl group having 1 to 18 carbon atoms, an aryl group having 
5 to 20 carbon atoms, an aralkyi group having 5 to 25 carbon atoms, or a heteroaralkyi 
group having 5 to 25 carbon atoms.); and the binaphthyl moiety has a chiral axis so that 
the absolute configuration of the binaphthyl moiety is (R) or (S)]. 

41 . (original) The optically active binaphthol compound according to claim 40, wherein 
R\ R^, R^, and R® in the formula (7b) are each independently a hydrogen atom; and R^ 
and R^ are identical to one another and are each represented by the formula (2c). 

42. (original) The optically active binaphthol compound according to claim 40, wherein 
in the formula (7b), R\ R^, R^, and R® are each independently a hydrogen atom, and R^ 
and R'' are identical to one another and are each represented by the formula (2c); and 
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in the formula (2c), n is 2, R^^ and R^* are each a methyl group, and Pf is an n-octyl 
group having all the hydrogen atoms substituted with fluorine atoms. 



43. (currently amended) A method for producing the optically active binaphthyl 
compound according to any of c l a i m 30 to 35 claim 30 represented by the formula (6a) 
or (6b), characterized in that the optically active binaphthol compound accord i ng to any 
of c l a i ms 37 to ' 1 2 represented by the formula (7a) or (7b) is reacted with a triflating 
agent. 



44. (original) An optically active binaphthyl bis-methoxymethyl ether compound 
represented by the following formula (8a): 

r3 r2 




(8 a) 



R3 R2 



[wherein R\ R^, R^, R'*, R^, and R^ are each independently a hydrogen atom, a methyl 
group, an ethyl group, a straight, branched or cyclic alkyi group having 3 to 1 8 carbon 
atoms, a straight, branched or cyclic heteroalkyi group having 3 to 18 carbon atoms, a 
straight, branched or cyclic alkenyl group having 3 to 18 carbon atoms, a straight. 
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branched or cyclic alkynyl group having 3 to 18 carbon atoms, an alkoxyl group having 
1 to 18 carbon atoms, an aryl group having 5 to 20 carbon atoms, an aralkyi group 
having 5 to 35 carbon atoms, or a heteroaralkyi group having 5 to 35 carbon atoms; 

with the proviso that at least one of R\ R^, R^, R*, R^, and R^ is a substituent 
represented by the following formula (2a): 

R^*— Si (2 a) 

Rl5' 

(wherein R^^, R^"^, and R^^ are each independently a methyl group, an ethyl group, a 
vinyl group, a straight, branched or cyclic alkyi group having 3 to 18 carbon atoms, a 
straight, branched or cyclic alkenyl group having 3 to 18 carbon atoms, a straight, 
branched or cyclic alkynyl group having 3 to 18 carbon atoms, an alkoxyl group having 
1 to 18 carbon atoms, an aryl group having 5 to 20 carbon atoms, an aralkyi group 
having 5 to 25 carbon atoms, or a heteroaralkyi group having 5 to 25 carbon atoms); 
and the binaphthyl moiety has a chiral axis so that the absolute configuration of the 
binaphthyl moiety is (R) or (S)]. 

45. (original) The optically active binaphthyl bis-methoxymethyl ether compound 
according to claim 44, wherein R\ R^, R^, and R® in the formula (8a) are each 
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independently a hydrogen atom; and and R'^ are identical to one another and are 
each represented by the formula (2a). 

46. (original) The optically active binaphthyl bis-methoxymethyl ether compound 
according to claim 44, wherein in the formula (8a), R\ R^, R^, and R® are each 
independently a hydrogen atom, R^ and R'' are identical to one another and are each 
represented by the formula (2a), and R^^, R^*, and R^^ in the formula (2a) are each 
independently a substituent selected from the group consisting of a methyl group, an 
ethyl group, an n-propyl group, an isopropyl group, an n-butyl group, an isobutyl group, 
a sec-butyl group, a tert-butyl group, an n-octyl group, and a phenyl group. 

47. (original) An optically active binaphthyl bis-methoxymethyl ether compound 
represented by the following formula (8b): 

R3 R2 




(8 b) 



R3 R2 
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[wherein R\ R^, R^, R"^, R^, and R® are each independently a hydrogen atom, a halogen 
atom, a methyl group that may or may not be substituted with fluorine, an ethyl group 
that may or may not be substituted with fluorine, a straight, branched or cyclic alkyi 
group that has 3 to 18 carbon atoms and may or may not be substituted with fluorine, a 
straight, branched or cyclic heteroalkyi group that has 3 to 18 carbon atoms and may or 
may not be substituted with fluorine, a straight, branched or cyclic alkenyl group that 
has 3 to 18 carbon atoms and may or may not be substituted with fluorine, a straight, 
branched or cyclic alkynyl group that has 3 to 1 8 carbon atoms and may or may not be 
substituted with fluorine, an alkoxyl group that has 1 to 18 carbon atoms and may or 
may not be substituted with fluorine, an aryl group that has 5 to 20 carbon atoms and 
may or may not be substituted with fluorine, an aralkyi group that has 5 to 35 carbon 
atoms and may or may not be substituted with fluorine, or a heteroaralkyi group that has 
5 to 35 carbon atoms and may or may not be substituted with fluorine; 

with the proviso that at least one of R\ R^, R^, R"^, R^ and R^ is a substituent 
represented by the following formula (2b): 

R(CH2)n '^^> 

(wherein Pf is a straight, branched or cyclic alky! group that has 2 to 18 carbon atoms 
and has all the hydrogen atoms substituted with fluorine atoms, a straight, branched or 
cyclic alkenyl group that has 3 to 18 carbon atoms and has all the hydrogen atoms 
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substituted with fluorine atoms, a straight, branched or cyclic alkynyl group that has 3 to 
18 carbon atoms and has all the hydrogen atoms substituted with fluorine atoms, an aryl 
group that has 5 to 20 carbon atoms and has all the hydrogen atoms substituted with 
fluorine atoms, an aralkyi group that has 5 to 25 carbon atoms and has all the hydrogen 
atoms substituted with fluorine atoms, or a heteroaralkyi group that has 5 to 25 carbon 
atoms and has all the hydrogen atoms substituted with fluorine atoms, and n is an 
integer from 0 to 4.) and/or by the following formula (2c): 




Pf(CH2)n — -Si— <^ = > 

(wherein R and n are as defined in the formula (2b) above, R^^ and R^'* are each 
independently a methyl group, an ethyl group, a vinyl group, a straight, branched or 
cyclic alky! group having 3 to 1 8 carbon atoms, a straight, branched or cyclic alkenyl 
group having 3 to 1 8 carbon atoms, a straight, branched or cyclic alkynyl group having 3 
to 18 carbon atoms, an alkoxyl group having 1 to 18 carbon atoms, an aryl group having 
5 to 20 carbon atoms, an aralkyi group having 5 to 25 carbon atoms, or a heteroaralkyi 
group having 5 to 25 carbon atoms.); and the binaphthyl moiety has a chiral axis so that 
the absolute configuration of the binaphthyl moiety is (R) or (S)]. 

48. (original) The optically active binaphthyl bis-methoxymethyl ether compound 
according to claim 47, wherein R\ R^, R^, and R® in the formula (8b) are each 
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independently a hydrogen atom; and and R"^ are identical to one another and are 
each represented by the fornnula (2c). 

49. (original) The optically active binaphthyl bis-methoxymethyl ether compound 
according to claim 47, wherein in the formula (8b), R\ R^, R^, and R® are each 
independently a hydrogen atom, and R^ and R"^ are identical to one another and are 
each represented by the formula (2c); and in the formula (2c), n is 2, R^^ and R^"^ are 
each a methyl group, and Pf is an n-octyl group having all the hydrogen atoms 
substituted with fluorine atoms. 

50. (currently amended) A method for producing the optically active binaphthol 
compound according to any of c l a i ms 37 to A2 claim 37 represented by the formula (7a) 
or (7b), characterized in that the optically active binaphthyl bis-methoxymethyl ether 
compound accord i ng to any of cla i ms AA to 49 represented by the formula (8a) or (8b) is 
reacted with an acid. 

51. (original) An optically active binaphthyl bis-methoxymethyl ether compound 
represented by the following formula (9a): 
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R3 Br 



Br 



Br 



R5 
R5 




r3 Br 



(9 a) 



[wherein R\ R^, R^, R"^, R^, and R® are each independently a hydrogen atom, a methyl 
group, an ethyl group, a straight, branched or cyclic alkyi group having 3 to 18 carbon 
atoms, a straight, branched or cyclic heteroalkyi group having 3 to 18 carbon atoms, a 
straight, branched or cyclic alkenyl group having 3 to 18 carbon atoms, a straight, 
branched or cyclic alkynyl group having 3 to 18 carbon atoms, an alkoxyl group having 
1 to 18 carbon atoms, an aryl group having 5 to 20 carbon atoms, an aralkyi group 
having 5 to 35 carbon atoms, or a heteroaralkyi group having 5 to 35 carbon atoms; 

with the proviso that at least one of R\ R^, R^, R*, R^, and R® is a substituent 
represented by the following formula (2a): 



(wherein R^^, R^*, and R^^ are each independently a methyl group, an ethyl group, a 
vinyl group, a straight, branched or cyclic alkyI group having 3 to 18 carbon atoms, a 
straight, branched or cyclic alkenyl group having 3 to 18 carbon atoms, a straight. 




(2 a) 
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branched or cyclic all<ynyl group having 3 to 18 carbon atoms, an all<oxyl group having 
1 to 18 carbon atoms, an aryl group having 5 to 20 carbon atoms, an arall<yl group 
having 5 to 25 carbon atoms, or a heteroarallcyl group having 5 to 25 carbon atoms); 
and the binaphthyl moiety has a chiral axis so that the absolute configuration of the 
binaphthyl moiety is (R) or (S)]. 



52. (original) The optically active binaphthyl bis-methoxymethyl ether compound 
according to claim 51, wherein R\ R^, R^, and R^ in the formula (9a) are each 
independently hydrogen. 



53. (currently amended) A method for producing the optically active binaphthyl bis- 
methoxymethyl ether compound according to any of c l a i ms ' I ' I to 46 claim 44 
represented by the formula (8a), comprising reacting with an alkyi lithium the optically 
active binaphthyl bis-methoxymethyl ether compound accord i ng to any of c l a i m 51 or 52 
represented by the formula (9a), and subsequently reacting with the reaction product a 
silyl chloride represented by the following formula (10a): 



•^^^""VSi— CI (10 a) 

Rl5 
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(wherein R^^, R^"^, and R^^ are each independently a methyl group, an ethyl group, a 
vinyl group, a straight, branched or cyclic alky! group having 3 to 18 carbon atoms, a 
straight, branched or cyclic alkenyl group having 3 to 18 carbon atoms, a straight, 
branched or cyclic alkynyl group having 3 to 18 carbon atoms, an alkoxyl group having 
1 to 18 carbon atoms, an aryl group having 5 to 20 carbon atoms, an aralkyi group 
having 5 to 25 carbon atoms, or a heteroaralkyi group having 5 to 25 carbon atoms). 

54. (currently amended) A method for producing the optically active binaphthyl bis- 
methoxymethyl ether compound according to any of c l aims ^7 to ^9 claim 47 
represented by the formula (8b), comprising reacting with an alkyi lithium an optically 
active binaphthyl bis-methoxymethyl ether compound represented by the following 
formula (9b): 



r3 Br 










.R' 












(9 b) 


Br-Vr 








R3 Br 









[wherein R\ R^, R^, R*, R^, and R^ are each independently a hydrogen atom, a halogen 
atom, a methyl group that may or may not be substituted with fluorine, an ethyl group 
that may or may not be substituted with fluorine, a straight, branched or cyclic alkyI 
group that has 3 to 18 carbon atoms and may or may not be substituted with fluorine, a 
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straight, branched or cyclic heteroall<yl group that has 3 to 18 carbon atoms and may or 
may not be substituted with fluorine, a straight, branched or cyclic alkenyl group that 
has 3 to 18 carbon atoms and may or may not be substituted with fluorine, a straight, 
branched or cyclic alkynyl group that has 3 to 1 8 carbon atoms and may or may not be 
substituted with fluorine, an alkoxyl group that has 1 to 18 carbon atoms and may or 
may not be substituted with fluorine, an aryl group that has 5 to 20 carbon atoms and 
may or may not be substituted with fluorine, an aralkyi group that has 5 to 35 carbon 
atoms and may or may not be substituted with fluorine, or a heteroaralkyi group that has 
5 to 35 carbon atoms and may or may not be substituted with fluorine; 

with the proviso that at least one of R\ R^, R^, R^, R^, and R® is a substituent 
represented by the following formula (2b): 

Pf(CH2)n <^'" 

(wherein Pf is a straight, branched or cyclic alkyi group that has 2 to 1 8 carbon atoms 
and has all the hydrogen atoms substituted with fluorine atoms, a straight, branched or 
cyclic alkenyl group that has 3 to 18 carbon atoms and has all the hydrogen atoms 
substituted with fluorine atoms, a straight, branched or cyclic alkynyl group that has 3 to 
18 carbon atoms and has all the hydrogen atoms substituted with fluorine atoms, an aryl 
group that has 5 to 20 carbon atoms and has all the hydrogen atoms substituted with 
fluorine atoms, an aralkyi group that has 5 to 25 carbon atoms and has all the hydrogen 
atoms substituted with fluorine atoms, or a heteroaralkyi group that has 5 to 25 carbon 
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atoms and has all the hydrogen atoms substituted with fluorine atoms, and n is an 
integer from 0 to 4.) and/or by the following formula (2c): 



Pf(CH2)n Si — <2<^> 



(wherein Pf and n are as defined in the formula (2b) above, R^^ and R^"^ are each 
independently a methyl group, an ethyl group, a vinyl group, a straight, branched or 
cyclic alkyi group having 3 to 18 carbon atoms, a straight, branched or cyclic alkenyl 
group having 3 to 18 carbon atoms, a straight, branched or cyclic alkynyl group having 3 
to 18 carbon atoms, an alkoxyl group having 1 to 18 carbon atoms, an aryl group having 
5 to 20 carbon atoms, an aralkyi group having 5 to 25 carbon atoms, a heteroaralkyi 
group having 5 to 25 carbon atoms, or a substituent represented by the formula (2b)); 
and the binaphthyl moiety has a chiral axis so that the absolute configuration of the 
binaphthyl moiety is (R) or (S).], and subsequently reacting with the reaction product a 
compound represented by the following formula (10c): 



R13^ 

Pf(CH2)n Si— CI < 1 0 c ) 



[wherein Pf is a straight, branched or cyclic alkyI group that has 2 to 18 carbon atoms 
and has all the hydrogen atoms substituted with fluorine atoms, a straight, branched or 
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cyclic alkenyl group that has 3 to 18 carbon atoms and has all the hydrogen atoms 
substituted with fluorine atoms, a straight, branched or cyclic alkynyl group that has 3 to 
18 carbon atoms and has all the hydrogen atoms substituted with fluorine atoms, an aryl 
group that has 5 to 20 carbon atoms and has all the hydrogen atoms substituted with 
fluorine atoms, an aralkyi group that has 5 to 25 carbon atoms and has all the hydrogen 
atoms substituted with fluorine atoms, a heteroaralkyi group that has 5 to 25 carbon 
atoms and has all the hydrogen atoms substituted with fluorine atoms, n is an integer 
from 0 to 4, and R^^ and R^^ are each independently a methyl group, an ethyl group, a 
vinyl group, a straight, branched or cyclic alkyi group having 3 to 18 carbon atoms, a 
straight, branched or cyclic alkenyl group having 3 to 18 carbon atoms, a straight, 
branched or cyclic alkynyl group having 3 to 18 carbon atoms, an alkoxyl group having 
1 to 18 carbon atoms, an aryl group having 5 to 20 carbon atoms, an aralkyi group 
having 5 to 25 carbon atoms, a heteroaralkyi group having 5 to 25 carbon atoms, or a 
substituent represented by the formula (2b).] 

55. (currently amended) A method for producing the optically active binaphthyl bis- 
methoxymethyl ether compound according to any of claim 51 or 52 claim 51 
represented by the formula (9a), comprising forming a binaphthoxide from an optically 
active binaphthol compound represented by the following formula (11a) in the presence 
of an acid-capturing agent or by treatment with a base: 
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r3 Br 




R3 Br 



OH 
OH 



(11a) 



[wherein R\ R^, R^, R*, R^, and R^ are each independently a hydrogen atom, a methyl 
group, an ethyl group, a straight, branched or cyclic alkyi group having 3 to 18 carbon 
atoms, a straight, branched or cyclic heteroalkyi group having 3 to 18 carbon atoms, a 
straight, branched or cyclic alkenyl group having 3 to 18 carbon atoms, a straight, 
branched or cyclic alkynyl group having 3 to 18 carbon atoms, an alkoxyl group having 
1 to 18 carbon atoms, an aryl group having 5 to 20 carbon atoms, an aralkyi group 
having 5 to 35 carbon atoms, or a heteroaralkyi group having 5 to 35 carbon atoms; 

with the proviso that at least one of R\ R^, R^, R*, R^, and R® is a substituent 
represented by the following formula (2a): 



(wherein R^^, R^*, and R^® are each independently a methyl group, an ethyl group, a 
vinyl group, a straight, branched or cyclic alkyI group having 3 to 18 carbon atoms, a 
straight, branched or cyclic alkenyl group having 3 to 18 carbon atoms, a straight, 
branched or cyclic alkynyl group having 3 to 18 carbon atoms, an alkoxyl group having 




(2 a) 
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1 to 18 carbon atoms, an aryl group having 5 to 20 carbon atoms, an aralkyi group 
liaving 5 to 25 carbon atoms, or a lieteroarall<yl group having 5 to 25 carbon atoms); 
and the binaphthyl moiety has a chiral axis so that the absolute configuration of the 
binaphthyl moiety is (R) or (S).], and subsequently reacting the binaphthoxide with 
chloromethyl ether. 

56. (original) A method for stereoselectively producing a compound represented by the 
following formula (14): 



[wherein R , R , R , R , and A are as defined above, and the chiral carbon indicated 
by an asterisk '*' has an absolute configuration of (R) or (S)], comprising reacting, in a 
two-phase solution, a Schiff base of a glycine ester or an amide represented by the 
following formula (1 2): 



R16 Rl9 




( 1 4) 



o 




(12) 



O 
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[wherein R^^ and R^^ are each independently a hydrogen atom or an aryl group that has 
5 to 10 carbon atoms and may or may not be substituted with halogen, 

with the proviso that R^® and R^^ are not a hydrogen atom at the same time; R^® 
is a straight, branched or cyclic alkyi group having 1 to 6 carbon atoms; and A is an 
oxygen atom or a nitrogen atom having a single hydrogen atom bound thereto] with an 
alkyI halide represented by the following formula (13): 




(13) 



[wherein R^ is a straight, branched or cyclic alkyI group having 1 to 10 carbon atoms, a 
straight, branched or cyclic alkenyl group having 3 to 10 carbon atoms, a straight, 
branched or cyclic alkynyl group having 3 to 10 carbon atoms, or an aralkyi group that 
has 5 to 25 carbon atoms and may or may not have its nucleus substituted with 1 to 15 
halogen atoms; and Y is a chlorine atom, a bromine atom, or an iodine atom] in the 
presence of an optically active quaternary ammonium salt according to [1] to [8] above 
represented by the formula (la) or (lb) and an inorganic base. 

57. (original) The method according to claim 56, wherein the reaction is carried out in a 
three-phase solution comprising an organic solvent with hydrogen atoms substituted 
with fluorine atoms, an organic solvent, and water. 
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58. (currently amended) A method for recovering an optically active quaternary 
ammonium salt, characterized in that an organic solvent, water, a mixed solvent of an 
organic solvent and water, and/or an organic solvent with hydrogen atoms substituted 
with fluorine atoms are/is used to separate the optically active quaternary ammonium 
salt according to any of c l a i ms 5 to 8 claim 5 represented by the formula (1 b) from a 
product containing the ammonium salt. 

59. (currently amended) A method for recovering the optically active quaternary 
ammonium salt according to any of cla i ms 5 to 8 claim 5 represented by the formula 
(1b), characterized in that, following the production of the compound of the formula (14) 
by the method accord i ng to c l aim 56, which is carried out in the presence of the optically 
active quaternary ammonium salt of the formula (lb), the ammonium salt Is separated 
from the reaction mixture containing the optically active quaternary ammonium salt by 
using an organic solvent, water, a mixed solvent of an organic solvent and water, and/or 
an organic solvent with hydrogen atoms substituted with fluorine atoms. 

60. (original) The method according to claim 59, wherein hexane with its hydrogen 
atoms substituted with fluorine atoms is used as the fluorine-substituted organic solvent. 
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